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What Is Thermal 
Desorption? 

Thennal desorption is an innovative 
treatment technology tha1 treats soils 
contaminated with hazardous wastes by 
heating the soil at relatively low 
temperatures (200-1 OOOOf) so that 
contaminants with low boiling points 
will vaporize (turn into gas) and, 
consequently, separate from the soil. 
(The other soil contaminants, if any. are 
treated by other methods.) The 
vaporized contaminants are collected 
and treated, typically by an air 
emissions treatment system. 

Thermal desorption is a different 
treatment process than incineration. 
Thennal desorption uses heat to 
physically separate the contaminantS 
from the soil, which then require further 
treatment Incineration uses heat to 
actually destroy the contaminants. 

Thennal Desorption Profile 

How Does Thermal 
Desorption Work? 

Thermal desorption makes use of either 
in silll or ex situ processes. In situ - in 
place -· treats soils without excavating 
them. Ex situ treats excavated soils. 

There are three steps in thennal 
desorption: 1) heating the soil to 
vaporize the contaminants; 2) treating 
the vaporized contaminants; and 3) 
testing the treated soil. There are four 
different methods for heating the soil to 
vaporize the contaminants: 

In silll steam extraction 
• Direct heating 

Indirect heating 
Oxygen free heating 

See Figure 1 on page 2 for an 
illustration of in situ steam extraction. 
Figure 2 on page 2 shows the processes 
that require excavation: direct heating, 
indirect heating, and oxygen free 
heating. 

Heats .ollat relatively low ttmperaturtt to vaporize contaminant• and rMnovt them. 

Is moat effective at treating volatile organic compounds, aemlvolatiJt Of'ganlc compounds and other 
organic contaminants, such aa potychlorlnated biphenyls (PCBs), and polyaromatlc hydrocarbons 
(PAHt). 

• Offers a variety of heating methocn for vaporizing the Of'ganlc contaminants from the soli. These heating 
methods Include transportable and In situ technologies. 
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Flgur.1 
In Situ Steam Extraction 

.. .., 
Unit 

Pump VIICUUm 

A variety of factors determine which heating method will be 
used. including soil type and amount. contaminant type and 
unount. and cost. Each of the four heating medlods are 
briefly described below: 

ID situ (In plaee) steam extraction (Figure l, above) ·the 
soil is kept in place, and hot steam is pumped through the 
ground. The volalile contaminants vaporize and are 
coUected in a vacuum. A disadvantage 10 this heating 
method is that a limited area of soil is trea1ed at one time. 
Contaminants are, dleref<ft, removed at a slower rare. 

T,..tlld 
Eml..,ona 

Direct beating (Fipre 2, below) • the soil is excavafed and 
put into a treatment vessel The treatment vessel is heated 
and the heat is cransferred ro die soil As the contaminants 
become healed they vaporize. The advantage of this healing 
melhod is that it is simple and cost effective co set up. 

IDdirect beating (Fipre 2, below) • the soil is excavated 
and put into a treaanent vessel. A burner is transported 10 
the site, which beats an air source. The healed air is 
pumped inco the treaanent vessel by a blower. The air heats 
the soil, which causes rhe concaminants 10 vaporize. This 
beating method requires more fuel because some heat is lost 
during transfer. 

Flgure2 
Three Ex Situ Thennal Desorption Methode 



Oxyaea tree (Fiaure 2, paae 2) - the soil is pla:ec1 in a 
ueaunent vessel which bas no oxygen and wbith is scaled 
and fiiJed wi1b Diuogen to avoid any contact betMen die 
10il and oxyam. The outside of the vessel is btated. and tbe 
c:cntaminants VIPOrize. 

Once vaporized, the contaminants c:an be created in tbe same 
IIWUla' reprdless of the heating mechod. The vapo~ized 
contaminants ae either: 1) cooled and c:ondenaed into a 
liquid. which is 1ben placed in drums for lrtalment ar 
disposal; Cl' 2) lrapped in carbon filters which n abeD 
~~eared ar disposed of; ar 3) burned in an alttlbumer. AD 
disposals must meet Fedetal, Stare. and local standards. T'be 
1eJec:Uon of the vapor trealment system depends on die 
concentration of the contaminants. cleanup scaitdirds.IDCI 
mous economic and engineering considtzadons. 

Tbe performance of lhmnal dtsCI'ption is typicaJ1y 
"----' measured by camparing1he contaminant levels in areared 

soils whh diose of untreated sails. With lhe ex Iiiii 
processes, if the lrei!Cd soil is nonhazardous, il is 
redeposited on-site ar taken elsewhere as bactfil1. If, 
however, the 10il requires fuJtber crea&ment (for example, 
mere ae additional contaminants that do not respond 10 d1iJ 
process). il may be treated with anOiher tedlnoiOIY ar 
~o~a~for~~ 

Why Consider Thermal Desorption? 

1bennal desorption can effectively reduce hazards to both 
people and the environment. Thermal desorption is most 
suc:cessful in treating soils, sediments, and sludges that are 
contaminated wilh volatile organic compowtds, semivolalile 
organic compounds, polychlorinated biphenyls (PCBs), and 

'- some polyaromadc hydrocarbons (P AHs). Tbe equipmeol 
available is capable of treating up to 10 tons of 
c:ontaminated soil per hour. Finally,lhe low ~perawrea 
require less fuel than oth« creaunent methods. 

Will H Work At Every Site? 

Thennal desorption does not work well on all types of soil 
If the soil is wet, water will vaporize along with the 
contaminants. Because oflhe additional substance (W'IIet) 
being vaporized, mae fuel is required to vaporize alllhe 
c:ontaminants in the wet soil. Soils with high silt and clay 
content are also more difficult 10 treat with thermal 
desorption. When heated, silt and clay emit dust, which c:an 
disrupt the air emission equipment used to treat the 
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Y8pOrized contaminants. In addition, dghtly pactod soil 
oftell does DOt permitlbe beat to mate con1aet widl all of 
the contaminants. It is. therd'ore, diff~eult for diem to 
YlpQiize. F'maDy, lhennal deaorptioo bas limited 
effectiveness in treating contaminants such as heavy mellls, 
Iince they do noc.eparaae asiJy from the soil. and sarong 
acids, since rhey can corrode lhe aeannent equipment 

Where Is Thermal Desorption Being 
Selected? 

1bennal desorption bas been selected as a 1rea1men1 mahod 
a& numerous Superl'und sites. For example, thennal 
desorption wu used a& the Cannon Engineering CcrpcnlioD 
lite in Plymoudl. Massachusetts ID trea1 soil cootaminated 
wilh volatile orpnic compounds and semivolatile organic 
campounds. Tbermal desorption effeclively ~ 11,330 
tons of contaminated soil at the si~. The process began in 
May 1990 and 'W8S completed five months Ia~ in October 
1990. Wllh this technology, cleanup goals for the she wae 
met and exceeded. In addidon, lhe propeny was restclred 10 
lhat, once again, il can be put 10 commercial or indusuial 
use. Table 1 on the foDowing page lists some additional 
Superfund siw where dlennal desorption has been sdecttd 
or used. their locadons, and the typeS of facilities requiring 
treatment 

.f~~~~~IM:IIriO.~te •• ,~ proce .... 
····· .·. · • · appiled to the trtatment of hazardoua 

· · •• « contaminated mattrla .. illl 
. Permantntly alter their condition 

·· through chemical, biological, or 
phyelcal meane. Technologl• that 

have bMn tested, Mlecttd or uMd for 
.. . treatment of haurdoue waite or 
· · · .· .. · contaminated material• but lack wei~ 

· documented COlt and performance 
. . data under a variety of operating 
· · · condlllona are called lnnovat/Q 

trutmerit technologlu. 



Table1 
Superfund Sit• Where Thermal Desorption Hal Been Ulld or Selected 

Site Location Typea of Faclll...-

Cannon Engineering 
McKin 
Ottati and Goss 
RE-Solve 
American Thermostat 
University of Minnesota 
Martin Marietta 
Caldwell Trucking 
Claremont Polychemical 
Funon Terminals 
Marathon Battery 
Metaltec/Aerosystems 
Reich Farms 
Sarney Farm 
Waldick Aerospace Devices 
Wamchem 
Outboard Marine/ 

Waukegan Harbor 

Massachusetts 
Maine 
New Hampshire 
Massachusetts 
New YOlk 
Minnesota 

I Colorado 
New Jersey 
NewYOlk . 
New YOlk 
New York 
New Jersey 
New Jersey 
New York 
New Jersey 
South Carolna 
Illinois 

Chemical waste handling, storage, and incineration 
Waste storage, transfer, clsposaJ 
Drum reconcltioning 
Chemical reclamation 
Industrial manufacturing of thermostats 
University wastes (PCBs) 
Aerospace equipment manufacturer 
Unpermitted septic waste 
Chemical 
Fonner waste tri farm 
Former battery manufacturer 
Metal manufacturing 
Uncontroned waste clsposal 
Industrial and rnJnicipallandfil 
Manufacturing and electroplating of plane parts 
Fonner dye manufacturing plant 
Marine products manufacturing 

*All waste types and site conditions are not similar. Each site must be Individually investigated and tested. Engin .. r­
ing and scientific judgment must be used to determine if a technology is appropriate tor a aile. 

For More Information 

EPA pr.plfed thla fact ah11t to provide b11lc Jrtf~rmatlon on thermal deaorptlon. AddHJonal technical 
reporta 118tld below may be obtained by caltlng (513) Ht-7582 or writing to: · 

.. . . . . . 

Center for Environmental ReMarch lnformatton 
2e We8t Martin Luther KJng Drive 
ClncJnnat~ OH 45211 

There may be 1 charge for theM· document..·. i > • ••.•·• > 
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U.S. environmental Protldlon Agency, 1teo. In Situ StearntHot Air Stripping, Toxic Treatment. Inc., 
EPAI540JM5.t01003. . 

U.S. Environmental Protactlon Agency, 1880. Inventory of TrHtablllty Study Vendora, Volume 1, 
EPAI540/2·801003a. . 

U.S. Environmental Protection Agency, 1880. Second Forum on Innovative Treatment Technologlea. 
Domestic and lnternatlon11, Philadelphia, PA, May 15-17, 1180, EPA/540/2-801006 (Abatracta) or EPA/ 
54012-90/010 (Technical Papera). . . · 

U.S. Envlronmentll Protection Agency, 1H1. Engineering Bulletin: Thermal De.orptlon Treatment. 
EPA/540/2-111008. . 

NOTICE: This faa ~Met is lntend«i solely IS genMII gukWtce 11W1 informltion. It is not intend«i, nt11 c:w~lt bt r-'ifld upon, lO Cl'flllf lny riQhts tfllorcelblt by W1Y 
P1ftY in ltig1tion with II» Unittd ~Its. The A~ llso ,.,,.,., ,. right 10 c/Jingt ~~ guid~~a at 1111 timt wilhollt pubic no.C.. 
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